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A compound of the formula: 




\ — Q OR* 



R' 

(!) or (II), 

wherein: 

R* is an alkyl, an alkenyl, an alkynyl, a 
cycloalkyl, an aiyl, or an aralkyl, wherein is 
unsubstituted or substituted with one or more 
substituents, which are the same or different, selected 
from the group consisting of r\ or', qr', NR*C0R\ NR^CSR', 
NR*CO,R\ NR«C(0)SR', NR«CS,R', 0,CR\ S^GR', SC0R\ 0CSR% 
SQ,R\ oso,R\ mi'so,R\ CN, NO,. N^, and a halogen, wherein 
R' is an alkyl, an aryl or an aralkyl, wherein R' is 
unsubstituted or substituted with one or more halogen 
atoms, which are the same or different, and R» is H or an 
alkyl ; 

R' and R'' are the same or different and each is H, 
an alkyl, an alkenyl, an alkynyl, a cycloalkyl, an aryl, 
or an aralkyl, wherein R^ is unsubstituted or substituted 
with one or more substituents, which are the same or 
different, selected from the group consisting of OR', CN, 
NOj, Nj, and a halogen; 
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and R^' are the same or different and each is 
an alkyl, an aXkenyl, an alkynyl, a cycloalkyl, an aryl, 
or an aralkyl, wherein is unsiobBtituted or substituted 
with one or more substituents, which are the same or 
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different, selected from the group consisting of a 
trialkylsilyl, an aryldialkylsilyl, an alkyldiarylsilyl, 
CN, NOj, Nj, halogens, OR', i>{0) (OR') (OR") , COR% CSR\ 
CO,R% COSR% CSOR^ CONR'R*, CSNRV, S0,R\ and SO,NR»R», 
wherein R' is H, an alkyl, an alkenyl, an alkynyl, a 
cycloalkyl, an aralkyl, or an aryl, wherein R» is 
unsubstituted or substituted with one or more 
substituents. which are the same or different, selected 
from the group consisting of CM, NO,, N„ and a halogen,- 



or 



R' and R^ R^' and R^ R^ and R'' , or R^' and R»', 
together with the carbon atoms to which they are bonded, 
comprise a cyclic substituent of the formula: 




d 

wherein p is an integer from 0-6 and a-d are the same or 
different and each is selected from the group consisting 
of H, an alkyl, a nitro, an amino, a hydroxy, a thio, a 
cyano and a halogen; 



Application/Control Number: 09/937,292 
Art Unit: 1617 



Pages 



R' is a protecting group or a solid support? 
is H or an alkyl, which is unsubstituted or 
substituted with one or more substituents, which are the 
same or different, selected from the group consisting of 
0R^ CN, NO,, Nj, and a halogen; 

R* is a protecting group, an amidoalkyl in which the 
nitrogen atom is 2, 4, or 5 carbon atoms removed from the 
oxygen of or\ an alkyl, an alkyl ketone, an alkenyl, an 
alkynyl, a cycloalkyl, an aryl, or an aralkyl, wherein R* 
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is unsubstituted or substituted with one or more 
substituents , which are the same or diCfor^nt, eelacted 
from the group consisting of CN, NO^, N3, and a halogen; 

0 is a nucleoside, an oligonucleotide comprising a 
nucleoside I or an oligomer comprising a nucleoside, 
wherein said nucleoside is of the formula: 




wherein: 

B is a labeling g.roup, an alkyl, an alkenyl, an 
alkynyl, a cycloalkyl, an aryl, a heteroaryl, a 
heterocycloalkyl, an aralkyl, an amino, an alkylamino, a 
dialkylamino, a purine, a pyrimidine, adenine, guanine^ 
cytosine, uracil, or thymine, wherein B is unsubstituted 
or substituted with one or more substituents, which are 
the same or different, selected from the group consisting 
of a protecting group, R^S QR^\ NHR^S NR^^R'^ CN, NO^, N3, 
and a halogen, wherein r'' and R^^ are the same or 
different and each is H, a protecting group, or an alkyl; 
and, 

E is H, a halogen, OR", NHR*^ or 
wherein R^^ and R*^ are the same or different and each is 
H, a protecting group, an alkyl, or an acyl; and 
X is O, S, or Se. 
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R' O — Q'—o 




till), 

wherein: 

is an alkyl, an alkenyl, an alkynyl. a 
cycloalkyl, an aryl, or an aralkyl, wherein is 
unsubstituted or substituted with one or more 
substituents, which are the same or different, selected 
from the group consisting of R\ or\ sR\ NR«C0R\ NR»CSR' 
m^CO,R\ NR«C(0)SR% NR«CS,R% 0,CR\ S,CR', SCOR', OCSR^ 
SO,R\ os03R^, NR«S0,RV CN, NO,, N3, and a halogen, wherein 

is an alkyl, an aryl or an aralkyl, wherein R' is 
unsubstituted or substituted with one or more halogen 
atoms, which are the same or different, and R» is H or an 
alkyl ; 

R^ and R'- are the same or different and each is h, 
an alkyl, an alkenyl, an alkynyl, a cycloalkyl, an aryl, 
or an aralkyl, wherein R' is unsubstituted or substituted 
with one or more substituents , which are the same or 
different, selected from the group consisting of 0R\ CN, 
WOj, Nj, and a halogen; 
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and R- are the same or different and each is H, 
an alkyl, an alkenyl, an alkynyi, a cycloalkyl, an aryl, 
or an aralkyl, wherein is unsubstituted or substituted 
with one or more substituents , which are the same or 
different, selected from the group consisting of a 

trialkylsilyl, an aryldialkylsilyl, an alkyldiarylsilyl, 
CN, NO,, N3, a halogen, OR', P (O) (OR^) (0R«) , COR', CSR% 
CO,R', COSR', CSQR% CONR«R% CSNRV, S0,R', and S0,NRV, 
wherein is H, an alkyl, an alkenyl, an alkynyi, a ' 
cycloalkyl, an aralkyl, or an aryl, wherein R» is 
unsubstituted or substituted with one or more 
substituents, which are the same or different, selected 
from the group consisting of CN, NO,, and a halogen; 



or 



R' and R\ R^' and R\ r^ and R^', or R^' and R^' 
together with the carbon atoms to which they are bonded, 
comprise a cyclic substituent of the formula: 



3 




d 



wherein p is an integer from 0-6 and a-d are the same or 
different and each is selected from the group consisting 
of H, an alkyl, a nitre, an amino, a hydroxy, a thio, a 
cyano and a halogen; 
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R"* is a protecting group or a solid support, 
R^^ is H or a protecting group; 

Q and are the same or different and each is a 
nucleoside, an oligonucleotide comprising a nucleoside, 
or an oligomer comprising a nucleoside, wherein said 
nucleoside is of the formula; 




or 
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wherein: 

B is a labeling group, an alkyl, an alkenyl, an 
alkynyl, a cycloalkyl, an aryl, a heteroaryl, a 
heterocycloalkyl, an aralkyl, an amino, an alkylamino, a 
dialkylamino, a purine, a pyrimidine, adenine, guanine, 
cytosine, uracil, or thymine, wherein B is unsubstituted 
or substituted with one or more substituents, which are 
the same or different, selected from the group consisting 
of a protecting group, R", Or'\ nhr", NR"R", cn, NO^, N3, 
and a halogen, wherein and are the same or 
different and each is H, a protecting group, or an alkyl; 
and 

E is H, a halogen, OR", NHR", or NR"r", 
wherein r" and R^* are the same or different and each Is . 
H, a protecting group, an alkyl, or an acyl; 

X and X' are the same or different and each is O, S, 
or Se; and, 

n is an integer from 1 to about 300, 
wherein Q is the same or different in each of the units 
defined by n when n is greater than l. 
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3. ( Am ended) The compound of claim 1, wherein Q is a nucleoside of Che 

formula: 




wherein: 

B is a labeling group, an alkyl, an alkenyl, an alkynyl, a cycloalkyl^ an aryi, a 
heteroaryl, a heterocycIoalkyU an aialkyl, an amino* an alkylamino, a diatkylamino, a purine, 
a pyrimidine, adenine, guanine, cytosine, uracil, or thymine, wherein B is unsubstituted or 
substituted with one or more substituents, which are the same or different, selected from the 
group consisting of a protecting group, 0R*^ NHR^', NR^^R'^ CN, NO2, N3, and a 
halogen, wherein ^ and R^^ are the same or different and each is H, a protecting group, or 
an alkyl; and 

E is H, a halogen, OR' \ NHR'\ or NR^ 'R^^ wherein R*^ and R*"" are the same or 
different and each is H, a protecting group, an alkyl, or an acyl 

CLAIM 4 (ORIGINAL) 

4. The compouBd of claim 1, wherein said compound 

is of the formula: 
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wherein R^-R\ B, and E are as defined in claim 1* 



5 . ( Aiiiended) The compound of claim 1 , wherem Q is m oligonucleotide 
comprising a nucleoside, a nucleoside, or an oligomer comprising a nucleoside, wherein said 
nucleoside is of the fomiula: 




wherein: 

B is a labeling group, an alkyl, an alkenyl, an alkynyl, a cycloalkyl, an aryl, a 
heteroaryl, a heterocycloalkyi, an aralkyj, an amino, an alkylamino, a dialkylamino, a purine, 
a pyrimidine, adenine, guanine, cytosine, uracil, or thyniine, wherein B is unsubstiluted or 
substituted with one or more substitucnts^ which are the sanie or different, selected from the 
group consisting of a protecting group, 0R^\ NHR^\ NR^^R*\ CN, N3, and a 
halogen, wherein R' ^ and R^^ are the same or differeiU and each is H, a protecting group, or a 
CrC6 alkyl; and 

E is H, a halogen, 0R}\ NHR' \ or NR^^R*\ wherein R^^ and R'"* are the same or 
different and each is H, a protecting group, an alkyl, or an acyl. 



CLAIM 6 (ORIGINAL) 
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6. The compound of claim 5, wherein B is a purine, 
a pyrimidine, adenine, guanine, cytosine, uracil, or 
thymine, whereiri B is unsubstituted or substituted with 
one or more substituents, which are the same or 
different, selected from the group consisting of a 
protecting group, OR^^ NHR^\ NR'"r^% CN, NO^, N^, and 

a halogen, wherein R*^ and R^^ are the same or different 
and each is H, a protecting group, or an alkyl. 

7. {Amended) The compound of claim 1 , wherein is aii alkyl, which is 
un^ubstituted or substituted with one or more substituents, which are the same or difTerent, 
selected from the group consisting of fluorine, OR^, and SR^ wherein R^ is an alkj'l or an 
ary), 

CLAIM 8 (ORIGINAL) 



8. The compound of claim 7, wherein is a vinyl 
group or a phenyl group. 
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9. (Amended) The compound of claim 1 , wherein R"^ is a 4,4'-dinielhox>1rityl 

1 0, (Amended) A compound of the fonnula: 



W is a leaving group; 

is an alkyt, an alkenyl, an alkynyl, a cycloalkyl, an aryl, or an aralkyl, wherein 
is unsubstituted or substituted with one or more substituents, which are the same or different^ 
selected from the group consisting of R\ OR^ SR\ NR^COR^ NR*CSR', MR^COzR^ 
NR^C(0)SR^ NR^CS^R^ OiCR\ SjCfC, SC0K\ QC$R\ SOaR^ OSO2R', NR^SOjR^, CN, 
NO2, N and a halogen, wherein R^ is an alkyl, an aryl or an aralkyl, wherein R^ is 
unsubstituted or substituted with one or more halogen atoms, which are the same or different, 
and is H or an alkyl; 

are the same or different and each is H, an alkyl, an alkcnyl, an alkynyl, a 
cycloalkyi, an aryl, or an aralkyl, wherein R^ is unsubstituted or substituted with one or more 
substituents, which are the same or different, selected from the group consisting of OR^, CN, 
NO2, N:^, and a halogen; 

R^ and R^' are the same or different and each is H, an alkyl, an alkcnyl, an alkynyl, a 
cycIoalkyl> aii aiyl, or an aralkyl, wherein R^ is unsubstituted or substituted with one or more 
substituents, which are the same or different, selected ftom the ^oup consisting of a 
trialkylsilyl, an aryldialkylsilyl, an alkyldiarylsily], CN» NO2, Nj, a halogen, OR^ 




(lA), 



or 



(HA), 



wherein: 
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P(0)(OR')(OR'), COR^ CSR^ CO^R^ COSR^ CSOR^ CONR^R^ CSNR^R^ S02R^ and 
SOjNR^R^, wherein R^ is H, an alkyl, aii alkenyl, an alkynyl, a cycloalkyi, an aralkyl, or an 
ai7l, wherein R^ is unsubstituted or substimied with one or more substituents, which are the 
same or different, selected from the group consisting of CN, NOz* N3, and a halogen; or 

R^ and R\ R^^ and R\ R^ and R^\ or R^' and R^', together with the carbon atoms to 
which they are bonded, comprise a cyclic substituent of the fonnula: 




wherein p is an integer from 0-6 and a-d aie the same or different and each is selected from 
the group consisting of H, an alkyl, a nitro^ an amino, a hydroxy, a thio, acyano and a 

halogen; 

R"^ is a protecting group or a solid support; 

R^ is H or an alkyl, which is unsubstituted or substituted with one or more 
substitiients, which are the same or different, selected from the group consisting of OR^, CN, 
NO2, N3, and a halogen; 

R^ is a protecting group, an aniidoalkyl in which the nitrogen atom thereof is 2, 4, or 5 
carbon atoms removed from the oxygen of OR^, an alkyl, an alkyl ketone, an alkenyl, an 
alkynyl, a cycloalkyl, an aryf, or an aralkyl, wherein is unsubstituted or substituted with 
one or more substitiients, which are the same or different, selected from the group consisting 
of CN, NO2* N3, and a halogen; 

Q is an a nucleoside, oligonucleotide comprising a nucleoside, or an oligomer 
comprising a nucleoside, wherein said nucleoside is of the formula: 

3 > — -X n B 




or 




wherein: 
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B is a labeling group, an alkyl, an alkenyl an alkynyl, a cycloalkyl, an aryl, a 
heleroaryl, a heterocycloalky), an aralkyl, an amino, an alkylamino, a dialkylamino, a purine, 
a pyrimidine, adenine, guanine, cytosine, uracil, or thymine, wherein B is unsubstituted or 
subslituted with one or more substituents, which are the same or different, selected from the 
group consisting of a protecting group, R*', OR' \ NHR'\ NR*^R*^ CN, NOj, N3, and a 

halogen, wherein R^^ and R*"^ are the same or different and each is a protecting group, or 

an alkyl; and, 

E is H, a halogen, 0R^^ NHR'\ or NR*^R^^ wherein R*^ and R*^ are the same or 
different and each is H, a protecting group, an aikyi, or an acyl; and 
XisO, S, orSe, 

CLAIMS 11-15 (ORIGINAL) 

11. The compound of claim 10, wherein W 13 halogen, 
a dialkylamino having from 2 to about 8 carbon atoms / or 
a cyclic atnine having from 2 to about 6 carbon atoms, 
wherein one or more carbon atoms of the dialkylamino or 
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cyclic atnine are Qptionally substituted with one or more 
heteroatoms, which are the saine or different. 

12, A method of preparing a polymer, said method 
comprising the steps of: 

(a) reacting a nucleophile that can displace the 
acyl group of an N-acylphosphoraniidite with the N- 
acylphosphoramidite of claim i, wherein is a 
protecting group / to produce an adduct of said M- 
acylphosphoramidite and said nucleophile, said adduct 
comprising a tricoordinated phosphorus atom; 

(b) reacting said adduct with a reagent selected 
from the group consisting of oxidizing agents, 
sulfuri2ing agents, and selenizing agents, to produce a 
product, wherein said tricoordinated phosphorus atom is 
converted into a phosphorus atom with a valence of 
greater than three; 

(c) removing the protecting group R"* from the 
product ; and 

(d) optionally repeating steps (a) through (c) one 
or more times until a polymer of specified length is 
obtained. 
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13. The method of claim 12, further comprising the 
step of cleaving the bond linking the organic moiety to 
the non- bridging phosphate, phosphorothioate or 
phosphoroselenoate oxygen atom in the product obtained in 
step (c) or (d) . 

14. The method of claim 13, wherein the bond 
linking the organic moiety to the non-bridging phosphate, 

phosphorothioate or phosphoroselenoate oxygen atom is 
cleaved chemically* 

15. The method of claim 13, wherein the bond 
linking the organic moiety to the non-bridging phosphate, 
phosphorothioate or phosphoroselenoate oxygen atom is 
cleaved thermally. 
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16. (Amended) The method of claim 12, wherein said nucleophile is attached 
to a solid support. 

1 7 . ( Amended) The method of claim 1 2, wherein said nucleophile is of the 
formula: 

wherein: 

Q is a nucleoside, oligonuplpotide comprising a nucleoside, or an oligomer 
comprising a nuc leoside, wherein said nucleoside is of the formula: 




wherein: 

B is a labeling group, an alkyl, an alkenyl, an alkynyl, a cycloaikyl, an aryl, a 
heteroar\1, a heterocycloalkyl, an aralkyl, an amino, an alkylamino, a dialkylamino, a purine, 
a p>Timidine, adenine, guanine, cytosine, uracil, or thymine, wherein B is unsubstituted or 
substituted with one or more substiiuents, which are the same or different, selected from the 
group consisting of a protecting group, R*', 0R^\ NHR**, NR^^R'^ CN, NO2, N3, and a 
halogen, wherein R' ' and R'^ are the same or different and each is H, a protecting group, or 
an alkyl; and 

E is H, a halogen, OR* *, MHR^^ or NR^^R^^ wherein R*^ and R^** are the same or 
different and each is II, a protecting group, an alkyl, or an acyl; and 
R"* is a solid support. 



CLAIM 18 (ORIGINAL) 
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18. The method of claim 14, wherein Q is a 
nucleoside, an oligonucleotide comprising a nucleoside, 
or an oligomer comprising a nucleoside, wherein said 
nucleoside is of the formula: 




or 




v/herein B and E are as defined in claim 14. 
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1 9. (Aniended) The method of claim 17, wherein Q is a nucleoside, an 
oligonuctcotide comprising a nucleoside, or an oligomer comprising a nucleoside, wherein 

said nucleoside is of the fomiula: 




wherein B and E are as defined in claim 17. 
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R ' is an alkyJ, an aikenyl, an alkynyl, a cycloalkyi, an aryl. or an araUcyl, wherein R' 
is uiisubstituted or substituted with one or more substituents, which are the same or different, 
selected from the group consisting of OR', SR\ NR*C0R', NR*CSR^ NR^COzR'. 
NR^C(0)SR'. NR^CSiR', O^CR^ S^CR^ SCOR^ OCSR^ SOjR'. OSO2R', NR'SOjR', CN, 
NO2, N3, and a halogen, wherein R' is an alkyl, an aryl or an aralkyl, wherein is 
unsubstituted or substituted with one or more halogen atoms, which are the same or different, 
and R** is H or an alkyl; 

R^ is H, an alky), an aikenyl, an alkynyl, a cycloalkyi, an aryl, or an aralkyl, wherein 
R* is unsubstituted or substituted with one or more substituents, which are the same or 
different, selected from the group consisting of OR', CN, NO2, N3, and a halogen; 
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is H, an alkyl, an alkenyl, an alkynyl, a cycloalkyl an aryU or an aralkyU wherein 
is unsubstituted or suhslituted with one or more $ubstituents, which are the same or 
different, selected from the group consisting of a irialkylsilyl, an aryldialkylsilyl, an 
alkyldiarylsilyl, CN, NO2, a halogen, 0R\ P(0)(0R^)(0R®), COR^ CSR^ C02R^ 
COSR^ CSOR^ CONR^R^ CSNR^R^ S02R^ and S02NR^R^ wherein is H, an alkyl, an 
alkenyl, an alkynyl, a cycloalkyl, an aralkyl, or an aryl, wherein R^ is unsubstituted or 
subsutiued with one or more substituents, which aie the sanse or different, selected from the 
group consisting of CN, NO2, fiy, and a halogen; or 

R'^ and R \ together with the carbon atoms to which they are bonded, comprise a 
cyclic substituent of the fomiula: 



wherein p is an integer from 0-6 and a-d are the same or different and each is selected from 
the group consisting of H, an alky), a nitro, an amino, a hydroxy, a thio, a cyano and a 

halogen; 

R"" is a protecting group or a solid support; 

B is a labeling group, an alkyl, ati alkenyl» an alkjaiyl, a cycloalkyl, an aryl, a 
heteroapv'l, a hclerocycioalkyl, an aralkyl, an amino, an aUcylamino, a dialkylamino^ a purine, 
a pyrimidine, adenine, guajtiine, c>tosine, uracil, or thymine, wherein B is unsubstituted or 
substituted with one or more substituents, which are the same or different, selected from the 
group consisting of a protecting group, R*\ OR", MiR^\ NR^*R*\ CN, NO2, Nj, and a 
halogen, wherein ' and R'^ are the same or different and each is H, a protecting group, or 
an alky!; and, 

E is H, a halogen, 0R'^ NHR'\ or NR'^R'^ wherein R*^ and R'"* are the same or 
different and each is H, a protecting group, an alkyl, or an acyl 
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22. (Amencled) The method of claim 20» wherein is an alky], which is 
unsubstituted or substituted with one or more substituenis, which are the same or different* 
selected from the group consisting of fluorine, OR^ and SR'^, wherein is an alkyl, an aryl, 
or an aralkyl. 

23. (Amended) The method of claim 20, wherein is a vinyl group, a phenyl, 

or a benzyl. 

24. (Amended) The method of claim 20, wherein R"* is a 4,4*-dimethoxytrityl 

group. 



CLAIM 25 (ORIGINAL) 
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25. A method of synthesizing an oligomer or 
polymer, said method comprising; 

(i) providing a nucleophile 

(ii) reacting said nucleophile, in the presence of a 
mild acid, with the compound of claim 10 or 11, to 
produce an adduct; 

(iii) reacting the resulting product, in the 
presence of a base, with a nucleoside, having at least 
one nucleophilic group and at least one suitably 
protected nucleophilic group, to produce a product; 

(iv) deprotecting the protected nucleophilic group 
of the resulting product; 

(v) oxidatively transforming the tricoordinated 
phosphorus atom into a tetracoordinated one; and 

(vi) repeating the steps {ii)-(v) until an oligomer 
or polymer of predetermined length is obtained. 
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Add the following claims: 

26. (New) The compound of claim 2, wherein each of Q and h a nucleoside of 

the foniiula: 



Q and Q* are the same or different; 

B i$ a labeling group, an alkyl, an alkcnyl, an alkynyl, a cycloalkyl, an aryl, a 
heteroaryl, a heterocycloalkyl, an aralkyl, an amino, an alkylamino, a dialkylamino, a purine, 
a pynrnidine, adenine, guanine, cytosine, uracil, or thymine, wherein B is unsubstituted or 
substituted with one or more substituents, which arc the same or different, selected from the 
group consisting of a protecting group, R*^ 0R^\ NHR*^ NR^^R^^ CN, NO2, N3, and a 
halogen, wherein ' and R^^ are the same or different and each is H, a protecting group, or 
an alkyl; and 

E is H, a halogen, 0R^\ NHR'^ or NR^^R^\ wherein R*^ and R^' are the same or 
different and each is H, a protecting group, an alkyl, or an acyl. 

27. (New) 1 he compound of claim 2, wherein R* is an alkyl, which is 
unsiibstituted or substituted with one or more subslituents, which are the same or different, 
selected from the group consisti ng of fluorine, 0R\ and SR\ wherein R^ is an alkyl or an 

apv^l. 




or 



wherein: 



28- (New) The compound of claim 2, wherein R"* is a 4,4*-dimethoxytrityl group. 
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